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(54) RARE EARTH PERMANENT MAGNET AND MANUFACTURE THEREOF 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a bulk-formed rare-earth permanent magnet mainly composed of SM2, Fel7 and N3 phases and to 
provide a manufacturing method of the permanent magnet. 

SOLUTION: This rear earth permanent magnet can be obtained by containing R (one or two or more kids of material which are mainly 
composed of Sm of Y-containing rare earth elements) excluding inevitable impurities, Fe (or Fe+Co), and N, having the main phase of 
Th2Znl7 type rhombohedral crystal structure and mutual density of 90% or higher, and by having a bulk state by performing hot uniaxial or 
biaxial pressing. 
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1 

[is*3»i] TFsimvwm&miT:* r <y*^d 

_h) , F e <Xt*F e +Co) , NJ:9fcO, £t|**T 
hi Zhm SUMifttMMteWU S»tf*#9 0 

So 

[rt*W2] R^Sm, Ce, Pr. NdO^Sm 

££f*<t-r& i »xi*2sjy±r'&«). aswR <Fe 

, - , Co, > a N» (25x^3. 5, O^yg 10 

-3. S»-fijRXM 63 0 0 XWTi T'<Z>r*fl& 5 #«-b 1 
[0001] 

[ 0 0 0 2 ] 

[ffi*<0*»*i) R 2 Fe,i <RI*Y&St?#±«7C 

^t*Th a n 1 1 7 K;*#sisa&w**:£SiHfc& 30 
trti^nu»/W-?fc. 1 9 9 s 

a-^- (Coey) ^AUU^t*. R 2 F e, ; 

<ttS3n&C£«fe.B.tyfc:<, -£G>rt«l±, R? Fe 

> 7 N, fflJjWSfc^ x=^31J-CO^Mt 40 

4. it±mwj-<Dmwtc&k2i*&t±&T:'if. asm 

t^4>, »M+£tt^We«A3*fcSiiii* Fe. , 
N 3 li. aKM-T-HAW<?>«©faA^, 1 0 7 ertf 
/cm 3 £i<»]E0>ttZ7h? aSMfi^fa 

{j. R 2 Fe,; ^Nd^P r3fer'A>*tBSti, 5* 
1££fI5#±SilR?-4>4 f S^ftS^, Sm^CQj:^ so 



44632 0 0 0-2 944 1 5 
2 

«H/C*±ifft±B6n^ls £fctc, Siiti Fe ( ? N 
3 ti, fflWfiSfkfc 1 5. 6kGT'feO, l6kGT'& 
£Nd 2 Fe, 4 B^te-r^fS***. Ofc**-? 
X". R 2 Fe, 5 Nj <D+T?t*. Saia F e 1 7 N 3 

tc x*&wi«ks*3 ft * wra 3 

[0 00 3] R 5 Fe, ? ©JS-T-iffltcfeSRJSl^^RA 
Slf'S^fftiL'Cti, R* Fe, * 

T^ar-sau. n 2 tfASH^cAffcT^oa*— w 

Ere*** N 2 ^©rt*>0iC. N 2 #A (Xt*NH 
, £H 2 #X<^£^\X£f£^ 

A£R 2 Fe, ; #!ftflrr&fc:a!>, ttflM^JfefllOT 

X. N 2 #x <X4*NH S ©*Btt»^«itt3 
ft*. *<E>fc«>. S##*£ttJB*£ 

2 #x*iefflorfiffc*&ig£*>&*o r 2 f 
e, 7 j&»*ttjar'(±tt<s«?^>3> HDttttr-Att 

[0 00 4] R, Fe, , N 3 fcESEWtti L^ffi^ 

^R* Fen Ni — *2 RN, +17F 
efit^ft*^^ fa 6 0 O'CWii'CRN, £F 
etc B2tc:Smfl Fe, 7 N 3 fe*^N 2 

^kXiS^^MaKfe^r. tS^&^i^Jr^Rs Fe 
, 7 N s fe^^lST^^. ttitt-affi^iiKl 10 
trC£Ui£fc£<zrc\ R 2 Fe,; N, ti^(l¥Lro 

^ ^ nfcav #»-ifl*©±si* i o o v&fttc it* ^> 

[0 00 5 ] «±0>ffi4*^ Sin^ Fe,;N 5 ^ 
^f*i*T^R a Fe, ? N s ti, tt^Oi^-CftWC 

K»E©JSf4i0'Cf | Jffl3^"Ct^ o Sm 2 
Fe, 5 N, tm#ttlS^**^fctt>. »»*<^>tt 

^^U^^UXi* (BH) u t x ±UXZ OMGOe 
(l60kJ/m s ) Wj^tti^Sm, Fe, ; 
N 3 a*ft*> Kfi£Eft*&frdti'C(r'&. L*>b, E 
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3 

<?>tfy Yl&&m&*> JE^R£ff5<o-eftJ:*mt^ 
[ i) 0 0 6 ] 

££f*<tir&R, Fe,.Ni I*. C*l£ J: 
#fe3!T& C it*-C * & 4><0£>, !*JBH&*ftTv^ 5? ft 

[0007] 

±S31***\ ©R 2 FenNs <D»jB»«jyTt? 

R 2 Fe, 7 N, tt**MH-5>ffcr*C±*s 20 
J: #j|?sa£&itt&(£4>£l*5 0 0 *C«JLh*Q , 

i 7 Ns sgw*. #j»sjrc*&6 o oxj^t-c^ 

^^fki?*^fi61±^<<3:^ita* tot* * 
^ *fc«Eft**ab 9 * ^ffltttc its u * i 

t>%. *&m&t* Sin* Fe, , N 3 ££f*£*r& 
R 5 Fe, s N 3 ^Miar, iBS1?<D#IBii«4: 
«eHl>fc±C*. R 2 FenN, ©^jKliftttCiifi 
C-60Ol?l*tt< . 6 0 0XJy±T?&»»^«+»©B#Bg 
( SISAMSC i'»JBB*M«3St O £ C <£ 

<P5%fcffia<tr*fi&?T*tf, R 2 FenNj 
Km K )l $ i t -c * & nJ6frfta**> & C t £jl t >tc L tCo 

&^<J)T\ JMtiKR* FenNj £:MK«rslyr 

fe. TpJittO^ttft&K?^^, R <Y£3rfr 

1). Fe (X&F e+Co) , NJcDfc*J, ^ffl^T 
Z a , , MIif*fB^^Ib, 9 0 



#Pi1 2 0 0 0 - 2 9 4 4 I 5 
4 

[0008] 

Co ) , NJrOfcO, itl^T h* Z n , 7 MgMf* I 

<t-r*'<JU*ttE5T'*>£o RiO"C4*Sin^a* Ot* : 
*V Sin^fti^GVCJ&ni*, SmiCe. Pr, 

it)^ ft Sm<^SK#Or«?P>Kcfr£<!;. 

* * RT S ii' * ©t?, *«±SR7c3ES<D 3 0 a t %J^T : 

[0009] *«iH©#±a^KS6*, fflja^R < f 

e, Co, ) , N, T'StCtK'SI. C0)ffl 
feb&WX'. 8gz^9W^WJ;l»o tt^F I 

&(r^*4>Lrjao«t<n:fc2-3. 5<QffiH^^>ftt^ x 

[0010] *«H|W*±9SflcA»a«:ii, ^fiS^^rsi ! 
±2tt£fctf>. aajptoiLz-CT i , Mo, V, Ta, Z 

r, Hf, w^oji^n^A i, s i&£-«a£or ! 

11*©flST**a<©T:\ FeiC o©afitS<D5 a t % ; 

[ooii] *mic>ft±mKfrmmt, ±&i>tc*m j 

iici:0^^ft^o Kf4tt*©a«tSW4c[>*lffl»L,, ! 
H. BJcfl5, UBS ililB^tiitt^ Cite «fcO, IS*4l8*Ba^ 
Bi^Sfl^ffiii^ii-, R. Fe, , N s 
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fti^WI 2*i?JgJLh5 0«rttctf c^, A^S»»JK 
3 0 0 Wl T?©»Ili 5 #W± 1 0 ftWrttCfy 

»*E^£a*¥tf&n&, C<Ol>mz. Hlfc^LfcJ: 

l £M±T & c itc J: 0 , fiW-MiWET 
T'** 0 m^to^nmm*. P-jU3<cj:*E«a*a&* 

* £ © I* , P - A> 3 f@ ft/J^ i tf <£> fiSX 1 £> 9 o - jU 
~*U*>%. i£E&f*4^P-H-3£ajfc^£T'M 

cutt»$nrc^B#iiat*fis»'Csii*ra , c*>-So 

[0012] iiS»*Hiifttc J: 'J . SSH— aMBE*?f 
ffiSE^«li1*ES#ORfb*(k*F*itir-S3ta!). ^vi 

[0013] 

(lilfaftl > t*fg9 9- 6%<?>Si!ii99. 9%<2F e 
U T , 10 ()y -r> ^. UTtctttt** O fco ff *>*lfc 

tie*, ftS4"-c5 s oxicaniftbftia, i^e^n 2 



;4) 4$Pa 2 0 0 0 - 2 9 4 4 1 5 

6 ' 

t\ ii«tt*Effi***ttbfco ^l"^ -«4Et*^ 
f5 00 kff/cm a , «iM8kA, 

i m m/»-c* o , ^ifeitt]E^m(t a r-rj 3 o 
»u. 4 ot*-c3 o oxjyTtcp* uvtc 0 tti&. Jjde 

0 m m*TC 1 m aiJ^>w&<0^ fe, ^Jfe^ 1 5 m mtiCD 

10 0. 7 5 T/i He = 4 2 0 kA/m-Cab-^fc. 

[0 0 14] (WfeM2)MK9 9. 6«(0Sm. Nd 
£9 9- 9%©Fe, CofcfllrftttKWSU 
?«fp-C«ji?<*tt-C, fflflSt* <Siiio . d Ndo 2 ) 

(Fe 0 9 Coo, , ) 8 * t?ai£ n&j&ji?^ 
^fHBOfc. -tor, XttHl iBttKHKLau-C, £ 

rtswc'+saiboffco. (Sm« 8 

Ndo, s ) (Fe 0 . « Coo i) 8 .tN ; 

fc, -t^Bi, -WEIt^ft-C? 0 0 k sf/cin* , S 
S(*l2kA. a-jngtft*0. 8mm/*T*9 t S i 
ftltt] ESI« a r-^j 7 5 tt"C»» U . fi 1 2 o 3 : 
0 OXKTFKBEOfco «SSnfc2 Omintfi-C 1 mm 

C^. a?Ut^Al<, t|*hgjKt*9 l%X'fo*?tc* £ 

tc. m5ft$tiL*:mJEL,tc±C*>, Br=0- 8 2T, i i 

H c = 3 1 0 k A/mt'A?fcc ' 
30 [0015] (IW&A3 > *fo£9 9. 6^SiiK Ce 

£9 9. 9%<Z)Fe, Co^tii^fit, S^SS " 

?ft*p-C«jB3li-C, liUSt^: (Sino . o Ce 0 e > I 

(Fe 0 9 Co*, i > 8 i r3c£ft&j&ji*£ ! 

-eo-c, SftB*i««:Sii*rai(y/cJa?f 

r^D, 3>^. ttJSA (Siiio 8 Ce* . 2 > (F , I 
e«.d Co 0 i ) d . i N 2 s X"'^^ti^>C I 

Et*¥*3V7 0 0 k er/c m 8 . ^?St* 1 2 kA, n 

Ttt 7 5 #r-»ffl O, Dl2 0«fT?3 0 0 'CWT^Ff M i 
O/Co ffiS$n/«:2 OmiDiT'liiim^S©^, 

<. tB^t*m*9 8%'C^^fco ra»ffl4=S:i»J* I 

UiC^, Br = 0. 7 IT, iHc= 3 30kA/ 

50 [ 0 0 1 6 ] 
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(5) 



2 0 0 0-294415 



*^cSm» Fe.-iNa ^<$<bT^R 2 Fe 
[BWPB^liiffl] 

[B 1 ] 3i«l»*Jia£ffico|H^:ig-C*-5o : 
[Bl ] 



* [B2] Sin* Fe, , N s tt*£N* #A#H5i 

2 5 fSM 

3 d-jU 



[B2] 




MO 



100 



bti 



\ i \ \ \ i t t 



200 



409 
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